Abstract. In this paper a study of It is shown that this approach provides a natural and effective setting for regularization problems when the operator maps one RKHS into another.
To impart continuity to A* when (A) is not closed in Y, one.might consider subsets X', Y' of X, Y, respectively, equipped with topologies which are not equivalent to those of X and Y, and such that the generalized inverse of A, when viewed as an operator from Y' to X', exists and is bounded. The topologies of X' and Y' are required to be induced by inner products, and must be amenable to the original setting of the operator equation Ax y, so that questions of least squares solvability and related approximation schemes are still meaningful in a wide context. One objective of this paper is to show, when X and Y are -spaces of squareintegrable real-valued functions, that the topology of reproducing kernel spaces is an appropriate topology for the goal stated above, and thereby to initiate a systematic study of generalized inverses of linear operators acting between two reproducing kernel Hilbert spaces. This study has strong interface with the problem of regularization of (ill-posed or poorly-conditioned) linear operator equations. This brings us to another objective of this paper, which is to provide a new approach to regularization in the context of RKHS.
At present there are several approaches to the investigation and regularization of ill-posed problems. These are discussed briefly in our report [10] , which forms an earlier draft of this paper and contains an extensive bibliography on these approaches. In this paper we present another approach to regularization based on the notion of least squares solution of minimal norm and on regularization operators in RKHS. Our approach coincides in philosophy with some of the known approaches cited in [5] , [16] , [ We summarize in the following proposition equivalent properties of the generalized inverse (see Nashed [8] 
where the notational convention 0/0 0 is being adopted, and
The operator Q has a well-defined symmetric square root Q1/2 which is a HilbertSchmidt operator ([14, pp. 242-246] Thus (4.9) extends to all g R" may be thought of as a "disturbance."
For 2 > 0, let e be the RKHS with RK P(t, t'), where P(t, t') is the RK on T x T associated with p. We have e ze and Let R(2) R + 2P, and let R) be the RKHS with RK R(2) R(2;t, t'). According to Aronszajn [1, p. It can be shown that (R + 2P) (o@(A*)) is dense in /{)R (2) 
